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TELESCOPIC MECHANISM 



The invention relates to a telescopic mechanism, especially for steering 
columns of motor vehicles, with an internal element, which has a flattening on at least 
one side, and an external element, which is complementary to the internal element 
and in which the internal element is guided with roll barrels, which roll at the 
flattening. 

For motor vehicles with a positively adjustable steering wheel and/or a 
safety steering column, the steering column must have a telescopic mechanism, which 
enables the length of the steering column to be adjusted, so that the position of the 
steering wheel can be adapted to the respective seated position of the driver and/or so 
that the steering column can shorten itself in the event of a collision. The internal 
element and the external element are guided telescopically within one another and 
together form the steering column. For example, the external element is connected at 
one end with the steering mechanism, while the internal element carries the steering 
wheel at the opposite end. The telescopic mechanism is intended to make a smooth 
axial adjustment of the internal element relative to the external element possible. On 
the other hand, however, it is to ensure a clearance-free and symmetrical transfer of 
the steering torque from the internal element to the external element. In this 
connection, symmetrical means that the twisting of the internal element relative to the 
external element, which is caused by the torque exerted on the steering wheel, is 
independent of the direction of action of this torque, so that the same steering 
sensation is impacted to the driver, no matter which direction the steering wheel is 
turned. 

It is an object of the invention to create a telescopic mechanism, for 
which the clearance between the internal element and the external element, present in 
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the direction of rotation, is reduced to a minimum, without interfering with the 
smooth axial displacement. 

Pursuant to the invention, this object is accomplished owing to the fact 
that at least some of the roll barrels are constructed as elastic, hollow bodies. 

In conventional roller bearings, the roll bodies are constructed as rolls, 
which are solid and practically not deformable. On the other hand, the inventive 
hollow bodies, which are provided instead of the rolls, have a certain elastic 
deformability, so that they adapt automatically to the clearance between the flattening 
of the internal element and the opposite flattening of the external element. At the 
same time, the external cross section of the hollow body, which is circular in the 
unstressed state, is deformed slightly to an oval state. During the rolling motions, 
which occur during the axial displacement of the telescopic mechanism, there is a 
continuous elastic deformation, during which the oval constantly changes its 
orientation relative to the hollow body, yet retains its eccentricity. This elastic 
deformation offers only a slight resistance to the rolling motion and, with that, to the 
axial displacement of the internal part relative to the external part, so that a smooth 
displacement becomes possible. However, since the hollow bodies constantly lie 
under tension against the internal part as well as against the external part, there is no 
clearance during a rotation of the internal part. As a result of the torque, acting on the 
internal part, the cross section of the hollow body is flattened more at one end than at 
the other, so that the internal element is twisted slightly relative to the external 
element. If the torque acts in the opposite direction, this deformation takes place at 
the opposite end of the helical spring. However, the extent of the deformation 
depends only on the magnitude of the torque and not on its direction. To a first 
approximation, the extent of the twisting is proportional to the torque applied and, by 
selecting a suitable hardness for the hollow bodies, can be adjusted so that a secure 
steering sensation is imparted to the driver. 



In addition, when the inventive telescopic mechanism is used in the 
steering column of a motor vehicle, the advantage arises that, due to the elastic 
deformability of the hollow bodies, a certain vibrational damping is achieved, so that 
vibrations from the steering mechanism are not transferred or transferred only to a 
lesser extent to the steering wheel. 

Advantageous developments of the invention arise out of the dependent 

claims. 

Preferably, the hollow bodies are formed by helical springs, which 
preferably are tension springs, the coils of which, in the unstressed state, are coiled on 
block. The spring steel wire, from which the helical springs are coiled, may have a 
rectangular or square cross section, so that the external configuration of the helical 
spring is very similar to the configuration of a conventional roll-shaped roll barrel. 

In a different embodiment, the roll barrels are constructed as hollow 
cylinders, for example, as small seamless tubes or as blanks from spring steel sheet, 
which are rolled up into a hollow cylinder and the ends of which abut one another at a 
seam. In the latter case, the seam preferably extends in a zigzag or undulating fashion 
or it extends in at least one complete turn about the periphery of the cylinder, so that, 
during the overrolling of the seam, there is no significant change in the elastic 
formation resistance. 

The roll barrels can be held in the usual manner in a cage. 

The external cross section of the internal element and the internal cross 
section of the external element preferably have the shape of a regular polygon, such 
as that of an equilateral triangle, so that there are three flattenings at the internal 
element, which are supported, in each case, over a set of roll barrels at the external 
element. 



The cage, which may be formed, for example, by an injection molded 
plastic part, has a number of sections, which corresponds to the number of sides of the 
polygon and in each case take up one set of roll barrels. Preferably, these sections are 
connected with one another over flexible cross members. Initially, the cage can be 
produced as a flat tape, in which the individual roll barrels can be inserted or clipped 
without problems. It is then folded into a polygon and placed around the internal 
element and pushed axially into the space between the internal element and the 
external element. 

The thickness of the individual cage sections can be adapted to the 
clearance between the internal element and external element, taking into 
consideration unavoidable tolerances, so that the internal element is supported 
directly over the cage at the external element, when the elastic deformation of the 
hollow bodies exceeds a certain value. In this way, the maximum twisting between 
the internal element and the external element can be limited by a suitable 
configuration of the cage. Alternatively or in addition, for limiting the twisting, it is 
also possible to insert in each hollow body a solid roll, which lies with a certain 
clearance in the hollow body and limits the extent of the elastic flattening of the 
hollow body. Furthermore, it is conceivable to insert alternatively hollow bodies and 
solid rolls as roll barrels in the windows of the cage. The rolls then have a somewhat 
smaller diameter than the hollow bodies, so that they lie with clearance between the 
internal element and the external element and limit only the deformation of the 
hollow bodies. 

In the following, preferred examples of the invention are described in 
greater detail by means of the drawing, in which 



Figure 1 



shows a telescopic mechanism in cross section; 



Figure 2 shows a section of a cage with inserted roll barrels in the state 

before the installation in the telescopic mechanism; 

Figures 3a and 3b show a perspective view and a blank of a roll barrel of a 
different embodiment; and 

Figures 4a to 5b show representations similar to those of Figures 3a and 3b for 
further embodiments. 

The telescopic mechanism, shown in Figure 1, has an internal element 
10, which is formed as an extruded profile of metal, for example of steel and the 
external cross section of which has the shape of an equilateral triangle, which is 
rounded off at the corners and thus forms three flattenings 12, which are disposed at 
equal angular intervals. The internal element 10 is surrounded at a distance by an 
external element 14, which is also an extruded metal profile and the internal cross 
section of which is fitted to the external cross section of the internal element and thus 
also forms three flattenings 16, which are opposite, parallel to and at a distance from 
those of the internal element. The spaces between the mutually facing flattenings 12 
and 16 of the internal element and of the external element are filled, so that there is no 
clearance, with roll barrels, which are formed by helical springs 18, which are coiled 
on block. The helical springs 18 roll with their external periphery on the flattenings 
12 and 16 in much the same way as roll barrels of a conventional roller bearing, so 
that a smooth axial displacement of the internal element 10 relative to the external 
element 14 becomes possible. 

The helical springs 18 are held in a one-piece plastic cage 20. The cage 
20 forms three thickened sections 22, which are connected to one another by two 
flexible cross members 24. Each section 22 takes up one set of helical springs 18, 
which lie one behind the other in the axial direction that is, in the direction 



perpendicular to the plane of the drawing of Figure 1 and, in this way, ensure stable 
guidance of the internal element 10 in the external element 14. 

As an example, it can be assumed that the internal element 10 and the 
external element 14 together form a steering column, the length of which can be 
adjusted. The steering wheel is then attached either to the internal element 10 or to 
the external element 14, while the respective other component is connected with the 
steering mechanism. In the example considered here, the internal element 10 is to be 
connected with the steering wheel. When the driver turns the steering wheel, the 
torque, exerted on the internal element 10, is transferred without clearance by the 
helical springs 18 to the external element 14. At the same time, the cross section of 
the helical springs is deformed slightly to an oval. If a torque acts in the clockwise 
direction shown in Figure 1, the ends of the helical springs 18, pointing in the 
counter-clockwise direction, are compressed between the internal element 10 and the 
external element 14. The maximum deformation is then attained, when the thickened 
sections 22 of the cage are clamped between the flattenings 12 and 16. In this state, 
the axial displacement of the telescopic mechanism would be greatly restrained by the 
frictional forces of the cage 20. However, in the present case, this is not harmful, 
since an axial displacement for setting the position of the steering wheel normally is 
carried out in the torque-free state. 

Before the installation in the telescopic mechanism, the three sections 
22 of the cage 20, which are connected with one another by the two flexible cross 
members 24, can assume the shape of a flat stretched tape, a section of which a shown 
in Figure 2. The section 22, in which three helical springs 18 are held in appropriate 
window-like openings 26 one behind the other in the axial direction of the telescopic 
mechanism, can be seen there partly in plan view and partly in section. In the upper 
side of the section 22, visible in Figure 2, as well as on the invisible reverse side, the 
walls of the openings 26 have catches 28, which project inward, hold the respective 



helical screw 18 positively in position and are dimensioned so that the helical screws 
can be clipped in elastically during the installation. 

In the case of the helical spring 18 on the right in Figure 2, a solid roll 
30 is indicated by dots and dashes. The roll 30 is inserted into the helical spring and 
supports the coils of the helical spring with clearance from inside, so that the elastic 
deformation of the cross section of the helical spring 18 is limited. This roll 30, like 
the cage 20, has the function of limiting the relative twisting between the internal 
element 10 and the external element 14. The use of the rolls 30, however, has the 
advantage that a smooth adjustment of the telescopic mechanism becomes possible 
even under the stress of a torque. 

Alternatively, in the example shown in Figures 1 and 2, helical springs 
18 can also be replaced by differently configured, inherently elastic hollow bodies, 
such as hollow cylinders with or without a seam. Figure 3 a shows the example of a 
roll barrel, which is constructed as a hollow cylinder 32 and formed by rolling up the 
blank 32a shown in Figure 3 b. The ends of the blank abut one another in the finished 
hollow body 32 and form a seam 34. In the example shown, the seam 34 extends in 
V-shaped fashion precisely once about the periphery of the hollow cylinder. In this 
way, it is ensured that the resistance of the roll barrel to the elastic deformation does 
not change significantly during the course of the rolling motion. 

Figure 4a shows a hollow cylinder 36, which is produced from the 
blank 36a shown in Figure 4b. In this case, the seam 38 extends once helically about 
the periphery of the roll barrel. 

Figure 5a shows a hollow body 40 of a further example and Figure 5b 
shows the associated blank 40a. For this hollow body, the seam 42 extends in an 
undulating manner. Since the seam 42 does not encircle the periphery of the roll body 
completely, a slight change in the deformation resistance may arise during overrolling 



of the seam. Because of the undulating course of the seam, the zone, in which the 
hollow body has a softer deformation behavior, is distributed over a large angle, so 
that the differences in the deformation behavior do not become noticeable in a 
disadvantageous manner If a plurality of roll barrels are disposed parallel to one 
another, as shown in Figure 2, the deformation behavior can be evened out further 
owing to the fact that the hollow cylinders 40 are inserted in the associated openings 
26 in such a manner that their seams 42 in each case are twisted somewhat relative to 
one another, so that, during a shifting of the telescopic mechanism, they are 
overrolled in a time-offset manner. 
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